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(57) Abstract: Device for detecting overlapping objects in a stream of transported Oat objects in a transport path that comprises a 
measurement path, in which use is made of a braking roller in the measurement path. The device furthermore comprises a sensor 
for the passing speed of objects. If there are overlapping objects in the measurement path, the effect of a deceleration by the braking 
roller on the passing speed wiU be greater than if just one object is present in the measurement path, on account of the decelerated 
object lagging behind relative to the rest of the series of overlapping objects. 
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-v.ee ana „et.o. .e..cU.. cve.Xappin, objects 
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The invention relat-^^Q « ^ , 

Objects, sue as letLs^^e /l^l™ -^"^ 
-ni-rlaes a .easuremant path 111"!^ 

braking device is located »y Z^Tl . - 
•« Object fro- a series o£ overll™ "^'""^ ""^"^ 
decelerated in tl,. °™'^laPPin3 passing objects is 

=ratea in the measurement path. 

based onZuT^'^'Z ll '^^^ 
■ in the total Z^Z'Tu^' changes 

Objects, .his length o^lZ lu^^T^Jr ''''''''' 
consequence of the existing ^ ^ 

syste. in question ZtJoZlTT T 

a braking device in t J r "^^^^^^^^^ 'neans, such 

length change o^Vl^llZ llT^r^'' 
-thoa can, however, only detect 0^^ ^^' 
Objects that overlap one another plrti^n '^^'"^ °' 

overlap between the measurirr ^ '^^^^^ 

overlap. "^asurxng poxnts changes into a partial 

In the devices accordinq to th4= r, • 
^ possible to detect total ovLlL Lt'r 
total during the measurement, since L ^s " 
length of the series, of , ^ ^'^^ total 

Change. " °' overlapping objects does not 

It is an object of the device snnr.^^- 
present invention «evace accordang to the 

xiivention to overcome the above nr-^Ki 
enable multiple transports with fulT ' '° 

to .e detected, even L tL^^erLTLr^'^^"'^^ 
the measurement. overlap remains total during 
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Accordingly, a device according to the invention is 
characterised in that the device furthermore coir^rises: 

a detection means in the measurement path for observing 
5 a passing object or an object from a series of 

overlapping passing objects, which detection means 
emits a presence signal in response to the presence of 
a passing object or an object from a series of 
overlapping passing objects, and 
10 - a sensor in . the measurement path, the emitted signal of 
which is a measure for the passing speed of an object 
or of an object from a series of overlapping passing 
objects, 

while the braking device comprises a braking roller, which 

15 in the presence of an object in the measurement path is in 
contact with that object, and the braking device is 
arranged such that the braking roller is decelerated during 
a predetermined first time span between the beginning and 
the end of the presence signal and in a predetermined 

20 manner, whereby the device comprises means to determine the 
change in passing speed resulting from the deceleration of 
the braking roller. The invention is based on the 
understanding that it is possible to detect overlapping' 
objects in a transport path by, in a measurement path, 

25 either decelerating a single object or decelerating one of 
a series of overlapping objects relative to the rest of the 
series and then determining the effect of the deceleration. 
If there is in fact overlapping of two or more objects, 
then this effect will be greater than if only one object is 

30 in the measurement path and there is therefore no 
. overlapping, since in the case of overlapping the 
decelerated object will move relative to the rest of the 
series of overlapping objects and will therefore lag behind 
the rest, 

35 

According to a first preferred embodiment of the 
device according to the invention, the device is 
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Preaeten„i::r":sr:il '° '^""^ -^""^^ ''-^"^ 

ti»e span. x„ ^3 ^^ri „ L e^e^^r' 

in jerks, with one or m^,. ^deceleration takes place 

iun one or more measured ierks Th^=> ^ i.-, 
precision of the 0^,0^1= • Jerjcs. This enables the 

i or the overlapping detection to be var-i k 
adjusting the deceleration. 

According to a second pref err^^rt on,K ^ ■ 
-Vice according to the inventlf fd ^^^^ ^ °^ - 
Characterised in that the brakina r«l7« 
friction material . ^ ''i^^ 

According to a third preferred embodiment of th« 
device accordina ho m,^ • """aimenc of the 

coraing to the invention, the device is 

electric motor switched as a dynamo ««n 
-ans at whose con^and the dynH; hor - i^^^^ . 
the predetermined first time span at least HI T 
second time scan ^ 
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device ^TZt^,Tl 

according to the invention, the device is 

Characterised in that the device furfh. 

thickness measuring ^ans li^ ="«>ri3es 

- .esi^ned to Jt a thirst s";T:~'"' "^""^ 

thic jss si:a:: ,t:'is^:i^- T 

shorter or lona*»r- mv accelerated for a 

deceleratLT K ^^^^^^^^ the 

deceleration to be adapted to the thickness of a seriL n. 
passing objects such that the eff^oh ^ 
ohHAr^hc • effect on a series of thin 

objects IS comparable with i-h=<- 

objects h^, ^-"^/^^^ '^^^t on a series of thick 

wjeccs, £»y for example subierfinrr = 
objects fwhi^i, • subjecting a series of thick 

wjeccs (which m general will ha„« « 

3 will have a greater mass) to a 
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longer deceleration. 

Furthermore, a method according to the invention is 
characterised in that the following are also included in 
5 the measurement path: 

a detection means for obseirving a passing object or an 
object from a series of overlapping passing objects, 
which detection means emits a presence signal in 
response to the presence of a passing object or an 
10 object from a series of overlapping passing objects, 

and 

a sensor, the emitted signal of which is a measure for 
the passing speed of an object or of an object from a 
series of overlapping passing objects, 
15 whereby the braking device comprises a braking roller, 

which in the presence of an object in the measurement path 
is in contact with that object, and whereby the method 
comprises the following steps: 

a) the measurement to detect overlapping objects is 

20 started at the moment that the presence of an object is 

established by the detection means ; 

b) the braking roller is decelerated during a 
predetermined time span between the beginning and the 
end of the presence signal and in a predetermined 

25 manner; 

c) with the aid of the sensor for the passing speed, the 
amoTint by which the passing speed decreases during the 
deceleration of the braking roller is established; 

d) this amount is compared with a predetermined threshold 
30 value; 

e) if the amount is higher than the threshold value, it is 
assumed that a series of overlapping objects is present 
and an overlap signal is generated, cind if the amount 
is lower than or equal to the threshold value, it is 

35 assximed that there is no series of overlapping objects 

present and no overlap signal is generated. 
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to a drawing, T::^ " ^ ^^^^ Terence 

w witn means for ascertain-!*,^ _ ■■ 
LO <='scercaining a length change. 

lor letters. i„ order to T ! ^ """"^ device 

= auch a .opting d^vL "itT. '"""^ ^ 

therefore 

to be te^oraril, .temped L Ldeno'JI^iTf d' "^"^"^ 

the fault. Identify and remedy 

t. j;::^^,::: :ra:^:~ r: " ""--^ 

the rollers (n) and (t,i ■ distance between 

Of the longest et^r 1" T' " " ^^^th 

to the following pat'orthe 1 ^"'^ ^ 

distance (dl) after to f "^^'^^"^t path. Here, at a 

direction, is locatera : T""^ '^^^^^ 

, i> iooated a braking roller IR) oo™,-«.i -.^ 

friction Material, ae braking roller (W ifr " 
- electric motor switched as a dynL 

bsing accomplished for exa,»,l/„ ' ^ =°'^otion 

as in the a*odl^,, o,^\° ''^ °* - >-lt (or, as 

dyn^o With a co„on sL tf ^ ^eT '"^ 
-eans ,not dra™. , the d^^ 'm:: c"™"" 

time for a number of millisecond. l^T-llZT^ " 
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causes the braking roller (R) to slow down, resulting in a 
relative movement of letters in a series of overlapping 
letters, if there is any overlapping, or in a simple 
deceleration of a letter, if there is only one letter in 
the measurement path. The effect of a deceleration is 
measured with the aid of the sensor (S) , at a distance 
(d2) , measured in the transport direction, after roller 
(Tl) . The signal emitted by the sensor (S) is a measure for 
the transport speed of a letter in direct contact with the 
sensor. The sensor can, for example, take the form of a 
disk with perforations, a light source, a light detector 
and counting means, as known to those skilled in the art. A 
detection means (F) for observing a passing letter is also 
located in the measurement path. This detection means can, 
for example, comprise a photocell. 

When a letter or a series of overlapping letters 
enters the measurement path, this is detected by detection 
means (F) . The measurement starts at that moment. The speed 
20 of the braking roller (R) is regulated in the sense that 
during a predetermined time span and in a known manner the 
braking roller is decelerated to a lower peripheral speed. 
This deceleration can take place once or a nximber of times 
during the predetermined time span. In the described 
25 embodiment the deceleration is effected by short-circuiting 
the dynamo (D) . The passing speed of a letter, with which 
the sensor (S) is in direct contact, is determined at a 
moment at which the braking roller (R) is not decelerated 
and also during a period or periods in which the braking 
30 roller is decelerated by short-circuiting the dynamo (D) . 
From this, the difference in passing speed, as measured by 
the sensor (S) , is determined in those different 
situations. This difference will, as a consequence of 
relative movement of the letters, be greater if there are 
35 overlapping letters in the measurement path. If the 

difference exceeds a predetermined value, it is assumed 
that there is a series of overlapping objects and an 
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"overlap signal- is generat*:.^ • 

Since ot.e«i.a .i«erences tlT LLfL """^ 

overlapping. ^ ^ consequence of 



case o. overlapping .ZsZT^^^' ^^^^ '•'e 

J-n the transport direction =r,^ . ' ^°°^^ng 

1- ^-Lieccion, and a photocell j -■ 

behind roller (t2) . Photocell (Fl) h= ^"""^^ 
Photocell in PI,, a. Photocel Z T ^'"^ ^= 
determining the length of a letter or 1 
overlapping letters before thf ° °' 

-ve„ent. and photocell :3 LrTt"""' °' "^^'"'^ 
after the „ea™t. J thi L^^^rfnlL't^'" 
overlap Signal ia generated if partial "in^ additional 
or if a total overlap between th. "^"^Wmg occurs 

into a partial overlap "asuring points changes 
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E. Claims 

1. Device for detecting overlapping objects in a 

transport path for flat objects, such as letters etc., 
5 whereby the transport path comprises a measurement path, in 
which measurement path a braking device is located by which 
a passing object or an object from a series of overlapping 
passing objects is decelerated in the measurement path, 
characterized in that the device furthermore comprises: 
10 - a detection means in the measurement path for obseirving 
a passing object or an object from a series of 
overlapping passing objects, which detection means 
emits a presence signal in response to the presence of 
a passing object or an object from a series of 
15 overlapping passing objects, and 

a sensor in the measurement path, the emitted signal of 
which is a measure for the passing speed of an object 
or of an object from a series of overlapping passing 
objects, 

20 while the braking device comprises a braking roller, which 
in the presence of an object in the measurement path is in 
contact with that object, and the braking device is 
arranged such that the braking roller is decelerated during 
a predetermined first time span between the beginning and 

25 the end of the presence signal and in a predetermined 

manner, whereby the device comprises means to determine the 
change in passing speed resulting from the deceleration of 

w 

the braking roller • 

30 2, Device according to claim 1, characterized in that 

the braking device is arranged such that the deceleration 
of the braking roller during the predetermined first time 
span is effected by decelerating the braking roller at 
least once, during a predetermined second time span. 

35 

3. Device according to claim 1 or 2, characterized in 

that the braking roller is covered with friction material. 



SUBSTITUTE SHEET (RULE 26) 



10 



15 



WO 01/89724 

PCT/EPOl/05698 

-9- 



^ cne braking device comprises an electric, 
preaetermxned first time qnan oi- t ^ 

time span. ^ ^ second 

5. Device according to any one of hh« 

for the thirVT,a== * ^-^anax cnat is a measure 

r tne thickness of an object, or of a series of 
overlapping objects, in the - 

braking device is a^r^ aed T ""^"""^ '^^^ 

f-h^ arranged such that, depending on the 

thickness signal, the braking roller is deceleratl f 
shorter or longer time . decelerated for a 
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25 



30 



35 



6. Method for detecting overlapping objects in a 

Whereby the transport path comprises a measurement path in 
which measurement path a braking device is loca!!^ T i • 
a passing object or an object fL . ^ 
passing objects is deceleLtedTth °' —lapping 

Characterized in that th! f measurement path, 

the m« following are also included in 

the measurement path: -^"uea in 

a detection means for obsPi-^H , 
Object from a series of overll" !! ^'^^'^^ ^ 

detection means emits I ^""'^^^'^^ ^^^^^^^ °^:j«cts, which 

presence of a pair: b~ror t^f ^° 
overlapping passing Ljects 1 '^^"^ ^ ^^^^^^ 

a sensor the emitted signal of which is a measure for 
the passing speed of an object or of an object frl a 
series of overlapping passing objects, 
whereby the braking device ca^r-i^^ ^ , ■ 
which in comprises a braking roller. 

Which m the presence of an object in the measurement path 
IS m contact with that object and „h ... ^ 

"iJjecc, and whereby the method 
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comprises the following steps: 

a) the measurement to detect overlapping objects is 

started at the moment that the presence of an object is 
established by the detection means; 
5 b) the braking roller is decelerated during a 

predetermined time span between the beginning and the 
end of the presence signal and in a predetermined 
manner; 

c) with the aid of the sensor for the passing speed, the 
10 amoimt by which the passing speed decreases during the 

deceleration of the braking roller is determined; 

d) this amount is compared with a predetermined threshold 
value ; 

e) if the amount is higher than the threshold value, it is 
15 assumed that a series of overlapping objects is present 

and an overlap signal is generated, and if the amount 
is lower than or equal to the threshold value, it is 
assumed that there is no series of overlapping objects 
present and no overlap signal is generated, 

20 

7. Method according to claim 6, characterized in that 
the deceleration of the braking roller during the 
predetermined first time span is effected by decelerating 
the braking roller at least once, during a predetermined 

25 second time span. 

8. Method according to claim 6 or 7, characterized in 
that the braking roller is covered with friction material. 

30 9. Method according to claim 6, 7 or 8, characterized 

in that the braking device comprises an electric motor 
switched as a dynamo, as well as control means for short- 
circuiting the dynamo and whereby the deceleration of the 
braking roller is effected by short-circuiting the dynamo, 

35 

10. Method according to any one of claims 6 to 9, 

characterized in that the .device furthermore comprises 
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thickness measuring means, which thinkn«= 

are arranged to emit a thickness s^^TtLr^"'"' 

for the thickness of an object or Ta " ' 

overlapping objects, in th tr^n^por, pat'h":: " 

the period between the beginning LTtL\^^^^^^^^^^ '^^^^^ 

presence signal the braking roller is nre!^l 

strongly against passing objects d . °" 

thickness signal ' ''"^^^'^^^9 °° ^he 
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